IT was demonstrated by Giardini and Nizetic (1949) , using the Amsler-Huber fluorescein test (1949) , that when guinea-pigs are made to breathe air containing approximately 5.52 to 4.16 per cent. oxygen (corresponding to the atmosphere at an altitude of 10-12,000 metres, or 35,000-70,000 feet) for one hour, there is an increase in the concentration of the fluorescein in the anterior chamber. When the fluoresceil test was performed on animals which had first breathed a reduced oxygen concentration and had then breathed normal air for half an hour, it was found that these changes were reversible, and that the fluorescein curve again became normal.
For technical reasons these workers were not able to investigate the behaviour of the blood-aqueous barrier during anoxia since their technique entailed such a degree of oxygen-deficiency that serious general disturbances were produced in the experimental animals. In this series of experiments these difficulties have been overcome by the use of an apparatus with which the fluorescein test could be performed during anoxia of the medium-severe type. Cats were used instead of guinea-pigs, partly because the anatomy and physiology of the cat's eye are regarded as being nearer to those of the human eye, and partly because it is possible to inject the fluorescein intravenously in this animal and thus to obtain approximately the same concentration of fluorescein in the blood in all cases.
METHOD
The method of Amsler and Huber (1949) was used for the fluorescein test. To obtain reliable readings it was necessary to reduce the amount of the dye injected to 0.1 ml. 5 per cent. solution. The injection was made into the jugular vein, using a tuberculin syringe.
Anoxia was obtained by allowing the animal to breathe a mixture of air and nitrogen from a cylinder connected with a Douglas bag. The mixture was such that the nitrogen diluted the air until it contained only 8.5 per cent. oxygen, thus simulating the oxygen pressure in the atmosphere at an altitude of 7,000 metres (23,000 feet). The Douglas bag was connected with a valve system by which the animal could only inhale the gas mixture and exhale in the open air. The animal was intubated with a special glass tube, using a small laryngoscope.
The experiments were done under general anaesthesia (nembutal injected intraperitoneally). The larynx and pharynx were painted with 1 per cent. pantocain. Two per cent. homatropin was instilled into both eyes to produce a mydriasis for ease of observation. The chin and head rests of the Haag-Streit slit lamp were removed and the animal was kept in position in a special box. In each animal, successive readings were taken in the same eye at intervals during the first 20 to 30 minutes after injection.
The first experiment was done with the animal breathing normal air through the same apparatus as was used for the induction of anoxia. The second experiment was performed on the same animal, after an interval of at least three days in order that the fluorescein from the first experiment should be totally excreted. In this experiment the animal breathed the gas mixture for 5 minutes before the injection of fluorescein and continued doing so throughout the period of observation.
RESULTS
Before discussing the results it is necessary to note the peculiarities of the entrance of fluorescein in the anterior chamber of the cat. This is affected by the unusual depth of the cat's anterior chamber and the fact that the fluorescein does not appear to be uniformly distributed throughout the aqueous as in the human eye, but is concentrated in the so-called Ehrlich line. In order to obtain comparable readings, observations were made with the beam of light always in the same position-in the upper temporal quadrant of the anterior chamber. The first reading was not taken until the fluorescein was thoroughly mixed in this region and readings were taken when the green colour was seen to disappear in the middle of the beam of light. During the final part of the experiment the concentration of the dye sometimes became so high that accurate readings were impossible and the experiment had to be terminated.
Each of the twelve cats used showed typical general signs of compensated anoxia; the results obtained are shown in the Table (overleaf). A typical curve is seen in Fig. 1 . A summation of the average results is shown in Fig. 2 (Cusick, Benson, and Boothby, 1940; Mercier and Duguet, 1947) , and an increase of the systolic and diastolic pressures of the central retinal-artery (Bietti and Lo Monaco-Croce, 1941; Duguet, Dumont, and Bailliart Jr., 1947) . The behaviour of the retinal capillaries has been studied by the endoscopic method (Zeiss entoptoscope), and during anoxia a reduction in the diameter of the capillaries has been found with an increase in the speed of the erythrocytes (Bietti and Lo Monaco-Croce, 1941) . Duguet, Dumont, and Bailliart Jr. (1947) , however, using the Fortin entoptoscope, were unable to reach any conclusion. A further clue may be derived from the valuable work of Landis (1928) . Using a capillary in the mesentery of a decapitated frog in oxygen deficiency, he demonstrated an increased transudation and the passage of proteins through the vessel wall so that the osmotic pressure within the capillary was reduced by half. It would seem that in anoxia the capillary wall acts as a passive filter, since the movement of fluid through the wall is directly proportional to the difference between the capillary pressure and the osmotic pressure of the proteins of the plasma. The increased passage of the smaller fluorescein molecule through the capillary walls of the ciliary body in anoxia could thus be explained as a result of increased permeability. A review of the literature shows that in anoxia there is either a slight increase or none in the intra-ocular pressure; but it is also known that conditions of increased permeability do not necessarily determine such an increase.
SUMMARY
(1) Experiments were carried out to determine the relationship between oxygen deficiency and alterations in permeability of the blood-aqueous barrier.
(2) The Amsler-Huber fluorescein test was performed on cats, first breathing normal air, and then after a few days breathing a gas mixture containing 8.5 per cent. oxygen, simulating the atmosphere at an altitude of 7,000 m. (23,000 ft.). In all but one of these animals under anoxia there was an increased fluorescein concentration in the anterior chamber.
(3) The possible mechanism of the action of oxygen deficiency on the blood-aqueous barrier is discussed. 
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